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by transducing human chondrocytes with shRNA expressing
retroviruses to determine their roles in chondrocyte micromass
differentiation and in fostering monocyte chemotaxis.
Methods: Primary chondrocytes were derived from 15 Os-
teoarthritis (OA) patients undergoing joint arthroplasty. Stable
expression of IKKα or IKKβ shRNAs was achieved by transduc-
tion with a pSUPER retroviral vector harbouring an IKKalpha
or IKKbeta specific shOligo. Populations of shRNA expressing
cells were selected for puromycin resistance. KD efficiencies
were determined by Western blot compared to cells transduced
by a firefly luciferase shRNA retrovector. Multiple physiological
parameters in high density monolayer or micromass cultures un-
der basal conditions or IL-1 stimulation were studied including:
(1) cellular morphology & ECM via Transmission Electron Mi-
croscopy (TEM), (2) GAG accumulation by the DMMB method,
(3) MMP-13 release by ELISA, (4) attraction of human mono-
cytes by chondrocyte conditioned media in boyden chambers. Off
target effects were ruled out by using up to 3 shOligos targeted
to different regions of the IKKα or IKKβ mRNAs.
Results: IKK KDs were at least 80% and generally greater than
90%. GAG accumulation in micromasses increased after IKKα
and IKKβ KD. TEM analysis also revealed an ECM increase as
well as enhanced cellular viability. Noteworthy, the IKKα KDs dis-
played organized and abundant collagen fibrils. MMP-13 release
in response to IL-1 was dependent on IKKβ but either unaf-
fected or slightly increased without IKKα. KDs of either IKKα or
IKKβ blunted the monocyte chemotactic potential of chondrocyte
conditioned media.
Conclusions: Retroviral transduction efficiently delivers specfic
shRNAs into primary human chondrocytes. Our data reveal that
IKKα and IKKβ have differential roles in chondrogenesis (ECM
remodeling and terminal differentiation) in the micromass cul-
ture model. IKKα appears to selectively control collagen fibers,
while IKKβ mainly affects accumulation of the GAG component.
MMP-13 release upon IL-1 stimulation was dependent on IKKβ
in keeping with its regulation by the canonical NF-κB activa-
tion. Moreover, we observed that chondrocyte conditioned media
strongly attracts primary monocytes, likely reflecting the synovi-
tis often complicating OA. Monocyte chemotactic potential was
dependent on IKKα and IKKβ, thus confirming the inflamma-
tory characteristics of OA chondrocytes and revealing that both
IKKs are involved in this key inflammatory process underlying
osteoarthritis.
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Purpose: To establish the performance of location specific com-
puter measures of joint space width. We hypothesize that lo-
cation specific computer measures of radiographic joint space
width (JSW) will outperform measurements of minimum joint
space width (mJSW) for the assessment of medial compartment
knee osteoarthritis (OA). The study also determined the most
disease-sensitive location for measuring JSW.
Methods: Serial bilateral PA conventional radiographs were ob-
tained 36 months apart in persons with knee OA participating in
the Health ABC study, a community based, multi-center cohort
study of 3,075 White and Black men and women aged 70-79 at
enrollment. We randomly selected a sample of 40 participants
with radiographs and excluded those with lateral compartment
joint space narrowing and knees with Kellgren and Lawrence
scores of zero at baseline, leaving 51 knees from 29 subjects
for analysis. The radiographs were digitized using a Vidar film
digitizer with a pixel spacing of 0.085 mm and transferred to a
personal computer for analysis.
To enable consistent measures of JSW, a coordinate system was
defined based on anatomical landmarks (See Figure 1) The x
axis was set tangent to both femoral condyles. The y-axis was
tangent to the medial epicondyle and the line x = 1 was defined
as the tangent to the lateral epicondyle of the knee.
Measurements of medial compartment mJSW and JSW at eight
fixed locations were facilitated by the use of automated software
that delineated the femoral and tibial margins of the joint. (See
Figure 2.) mJSW was defined as the minimum distance between
the delineated femur and tibia margins. Measures of JSW were
defined as the distance from the tibial margin to the femur margin
at fixed locations on the coordinate system shown in Figure 1.
A human reader operated custom software to verify and correct
the software-drawn margins where necessary. Paired images
were displayed with the reader blinded to the time point. As a
metric to quantify performance we used the accuracy of each
method to correctly order the time point of the films. This eval-
uation was based on the reasonable assumption that structural
changes in OA do not improve over time.
Results: Table 1 provides the results. The accuracy for mJSW
was 75%. Accuracy ranged from 67% to 82% for JSW at fixed
locations, outperforming mJSW in 6 of 8 positions. In this study
we found that the optimal location for measurement was at the
location x = 0.225.
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Table 1. Accuracy of location specific JSW measurements and mJSW
Metric X-location Accuracy
mJSW n.a. 75%
JSW 0.1 67%
JSW 0.125 76%
JSW 0.15 75%
JSW 0.175 78%
JSW 0.2 76%
JSW 0.225 82%
JSW 0.25 76%
JSW 0.275 76%
Conclusions: Location-specific computer measures of JSW are
feasible and potentially provide a more disease sensitive method
to assess disease progression than mJSW in patients with OA.
This method could prove useful to improve the power of clinical
studies. In the future we anticipate performing this study with a
larger number of subjects to establish a statistically significant
difference between the two methods.
Acknowledgments: We would like to acknowledge the Health
ABC Study for providing data.
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Purpose: To explore on a symptomatic knee osteoarthritis
(OA) cohort the correlation of the subregion of cartilage vol-
ume/thickness changes over 2 years as assessed by quantitative
magnetic resonance imaging (qMRI) with demographic, clinical,
radiological and MRI knee structure data, in order to better
identify the risk factors of OA progression.
Methods: A cohort of 107 OA patients with the mean age
of 62.4, 64% female, and average BMI of 30.6 kg/m2 was
studied. Patients with Kellgren-Lawrence grade IV radiographs
were excluded. MRIs of the knee were analyzed at baseline and
2 years. Cartilage volume of the different subregions of the tibial
plateaus and femoral condyles was quantitated. The structural
changes of bone edema and meniscal tear and extrusion were
evaluated using semi-quantitative scales.
Results: The proportionally greatest cartilage volume/thickness
loss at 2 years was found in the central portion of the me-
dial tibial plateau (15%; p<0.0001) and of the medial femoral
condyle (12.0%; p<0.0001). In the tibial plateau, greater cartilage
loss was associated with medial meniscal extrusion (p<0.0001),
severe medial meniscal tear (p=0.009), bone marrow edema
(p=0.003), high body mass index (BMI; p=0.01), pain worsen-
ing (p=0.02), and joint space width (JSW) narrowing (p=0.03).
In a multivariate stepwise forward regression, the severe me-
dial meniscal extrusion (p=0.002) and pain worsening (p=0.05)
were associated with cartilage loss in this subregion. In the me-
dial femoral condyle, the associations with greater cartilage loss
were severe medial meniscal tear (p<0.001), medial meniscal
extrusion (p<0.001), JSW narrowing (p<0.0001), bone marrow
edema (p=0.006), and high BMI (p=0.01). In a multivariate step-
wise forward regression, severe medial meniscal tear (p=0.006),
JSW change at 2 years (p=0.0005), and total WOMAC at base-
line (p=0.06) were the most closely associated.
Conclusions: Meniscal damage and bone marrow changes are
the most closely associated features with subregional cartilage
volume/thickness loss. Interestingly, for the first time, the JSW
narrowing was also demonstrated to be strongly associated with
cartilage loss in weight bearing areas. This reflects that JSW
change at its narrowest point may be closely related to cartilage
loss in specific subregions. These data also further confirm
the correlation between cartilage volume loss and symptomatic
changes at 2 years.
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Purpose: Hip dysplasia is one of the major causes of hip osteo-
arthritis, and early detection of cartilage disorder in dysplastic
hips is important for detailed assessment of cartilage pathology
and determination of appropriate timing of osteotomy surgery.
Evaluation of T2 relaxation time (T2 time) using MR imaging
showed great potential for qualitative assessment in the knee
cartilage, however, few reports assessed hip cartilage by T2 time
because of difficulty in obtaining satisfactory image quality and
in differentiation between the acetabular and femoral cartilages.
MR imaging at higher magnetic field strength (≥3 T) may provide
improved image quality of the hip cartilage due to superior signal-
to-noise contrast. Our objectives were to assess the feasibility
of T2 time using MR imaging at 3.0T for evaluation of early
qualitative changes in the acetabular and femoral cartilages with
hip dysplasia.
Methods: Three asymptomatic normal volunteers (3 hips) and
4 symptomatic patients with hip dysplasia (5 hips) were imaged
on a GE 3.0 T MRI scanner using a flexible surface coil. All
participants were female, and the mean age of the volunteers
and the patients were 29 years and 39 years, respectively. In the
5 dysplastic hips, 3 hips showed no osteoarthritic changes (pre-
arthritic group) and 2 hips showed slight joint space narrowing
(early-arthritic group) on plain radiographs. A two-dimensional
dual-echo spin-echo sequence with fat-suppression was used
(TR/TE, 1500/10 and 45 ms; FOV, 16 cm, matrix, 512X256 inter-
polated to 512X512; 5mm slice thickness) to generate a sagittal
T2 time map. On the mid-sagittal image, anterosuperior(AS) and
superior (S) zones in the acetabular and femoral cartilages were
manually segmented. Visual appearance of T2 mapping in the
cartilage was classified into normal pattern (low T2 at the deep
cartilage area and high T2 at the superficial cartilage area), and
abnormal pattern. The appearance of T2 mapping and T2 values
in each zone were compared between the normal, pre-arthritic
and early-arthritic hips.
Results: All normal hips showed normal pattern of T2 mapping
in all examined zones, however, all dysplastic hips showed ab-
normal pattern in AS and S zones of the acetabular cartilage.
Interestingly, pre-arthritic hips were likely to show decreased T2
time in the superficial area of the aceatbular cartilage, while
early-arthritic hips were likely to show disorganized T2 time dis-
tribution in the deep and superficial area of the acetabular carti-
lage (Fig. 1). Mean T2 time at the AS/S zones of the acetabular
cartilage was lower in pre-arthritic hips (26.7/29.0 ms), but was
considerably higher in early-arthritic hips (38.8/39.9 ms), as com-
pared with normal hips (29.8/30.3 ms). Mean T2 time at the AS
and S zones of the femoral cartilage was relatively higher in pre-
arthritic and early-arthritic hips, as compared with normal hips.
